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CATHETER WITH HYDRO PHILI C COATING COMPRISING AN ANTHRAQUINONE 



TECHNICAL FIELD OF THE INVENTION 

This invention relates to catheters and particularly (without prejudice to the 
generality) urinary catheters. 

BACKGROUND 

Catheterisation is common in adults and children with urinary retention or 
incomplete bladder emptying (known as post void residual - PVR). Urinary 
retention and PVR may occur if the bladder muscle (detrusor) has impaired 
contraction, the urethral sphincter does not open adequately (sphincter 
dysfunction), or both the detrusor and the sphincter do not function 
adequately (detrusor-sphincter dyssynergia). 

A recognised technique for managing such conditions is to pass a small 
catheter into the bladder at regular intervals to remove urine which a patient 
is unable to void in the normal way. When the bladder has been drained the 
catheter is removed so that the patient is not constrained by a permanent 
in-dwelling catheter. The catheter may be inserted and removed by an 
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assistant, but most patients can be taught a self-administration technique 
which is commonly known as intermittent self catheterisation (ISC), so that 
the patient is free to lead a more normal and active life. 

Modern catheters are usually formed of a polymer such as polyvinyl chloride 
(PVC), polyamide (e.g. Nylon - RTM), latex rubber or silicone rubber. The 
external surface of the catheter is generally provided with a hydrophilic 
coating which gives a good hand grip when dry, but which becomes very 
slippery on contact with water so that the catheter can be inserted and 
withdrawn more easily resulting in less trauma to the user. The most widely 
used coatings comprise polyvinylpyrolidone. GB 1 600 963 discloses such 
a coating which comprises an interpolymer of polyvinylpyrolidone and 
polyurethane. EP 0 093 093 and EP 0 093 094 both disclose coatings 
formed by reacting an isocyanate compound with polyvinylpyrolidone. The 
coating can also include other constituents such as urea, sodium chloride 
or iodine (an antibacterial agent). 

The present invention seeks to provide a new and inventive form of catheter. 
DETAILED DESCRIPTION OF THE INVENTION 

The present invention proposes a catheter provided with an external 
hydrophilic surface coat comprising an anthraquinone. 

Whilst the advantages of ISC are becoming more widely recognised the 
technique currently carries a substantial risk of urinary tract infection and 
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damage to epithelial cell lining of the urethra, which may itself increase the 
risk of infection. By incorporating one or more anthraquinones these risks 
can be substantially reduced and can often be completely eliminated. 

Anthraquinones possess many beneficial properties. They have strong 
bactericidal and antiviral properties, they fight fungal infections such as 
thrush, and they act as analgesic and anti-inflammatory agents. Preferred 
anthraquinones are aloin and emodin, which may to advantage be used 
together. Aloin is a constituent of the aloe vera plant, particularly aloe vera 
barbadensic(mylev), also known as aloe vera (linne), and aloe arborescens. 
Aloin and, in smaller quantities emodin, are extracted in a viscous yellow 
liquid obtained from the skin of the plant. 

The hydrophilic coating preferably also comprises a saponin. These 
substances are surfactants which act to reduce surface tension and 
therefore enhance the hydrophilic properties of the catheter. Many are also 
powerfully antiseptic, acting to destroy bacteria, viruses, fungi and yeasts. 

The surface coating preferably further includes an anti-inflammatory agent. 
Preferred anti-inflammatory agents comprise fatty acids. 

A further preferred constituent of the surface coating is an antioxidant. 
Antioxidants help prevent injury to epithelial tissues and promote healing. 
Examples of preferred antioxidants are vitamins C and E, and beta- 
carotene. Selenium is another particularly useful antioxidant which protects 
against free radicals (molecules without an electron). Again, maximum 
benefit is achieved by including two or more antioxidants. 
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The surface coating preferably further comprises a mucopolysaccharide. 
Mucopolysaccharides help form a barrier against microbial invasion of the 
epithelium. A particularly preferred mucopolysaccharide is acemannan, a 
powerful stimulant of the immune system. Acemannan has been shown to 
stimulate macrophage activity causing them to produce immune agents such 
as interferon and interleukin. 

The surface coating may, to advantage also comprise lignins, which 
penetrate the epithelium and render it permeable to other soluble 
ingredients of the surface coat. 

The hydrophilic coating may include other substances which aid cell 
regeneration such as vitamins B1, B2, B3, B6 and B12, trace element 
minerals such as magnesium, manganese, zinc, copper, chromium, calcium, 
sodium, potassium, selenium, and essential Amino acids. 

The coating may further comprise known hydrophilic coating polymers such 
as polyvinylpyrolidone which is deposited on the surface of the catheter 
together with the anthraquinone and other constituents in a known manner. 

The catheter may be of a known form. Generally, the catheter will comprise 
a tube which has a closed, smoothly rounded tip at one end to aid insertion, 
with at least one lateral opening adjacent to the tip to allow urine to enter the 
tube when the tip enters the bladder. The tube may be formed of a range 
of polymers which include vinyl polymers such as polyvinyl chloride, latex 
or silicone rubbers, polyesters or polyacrylates. 
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It will be appreciated that the features disclosed herein may be present in 
any feasible combination. Whilst the above description lays emphasis on 
those areas which, in combination, are believed to be new, protection is 
claimed for any inventive combination of the features disclosed herein. 
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CLAIMS 



1 . A catheter provided with an external hydrophilic surface coat 
which includes an anthraquinone. 

2. A catheter according to Claim 1, in which the anthraquinone 
is aloin. 

3. A catheter according to Claim 1 , in which the anthraquinone 
is emodin. 

4. A catheter according to Claim 1, in which the hydrophilic 
surface coat includes a saponin. 

5. A catheter according to Claim 1, in which the hydrophilic 
surface coat includes an anti-inflammatory agent 

6. A catheter according to Claim 5, in which the inti-inflammatory 
agent includes fatty acids. 

7. A catheter according to Claim 1, in which the hydrophilic 
surface coat includes an antioxidant. 

8. A catheter according to Claim 7, in which the antioxidant 
includes one or more of vitamin C, vitamin E, beta-carotene and selenium. 
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9. A catheter according to Claim 1, in which the hydrophilic 
surface coat includes a mucopolysaccharide. 

10. A catheter according to Claim 1, in which the hydrophilic 
surface coat includes lignins. 



INTERNATIONAL SEARCH REPORT 



Ink a) Application No 

PCT/GB 01/04171 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A61L29/08 A61L29/16 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61L 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the International search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document with indication, where appropriate, ot the relevant passages 



Relevant to dalm No. 



US 4 539 234 A (SAKAMOTO IZUMI ET AL) 
3 September 1985 (1985-09-03) 
column 2, line 64 -column 3, line 24 

WO 98 58990 A (COLOPLAST AS; MADSEN NIELS 
J0ERGEN (DK)) 

30 December 1998 (1998-12-30) 
column 7, paragraph 1 
claims 1-6 

US 5 848 995 A (WALDER ANTHONY J) 
15 December 1998 (1998-12-15) 
claims 1-6 

US 5 772 640 A (M0DAK SHANTA ET AL) 
30 June 1998 (1998-06-30) 
claims 5,6,9,10,28,29 



□ 



Further documents are listed in the continuation of box C. 



Patent family members are listed In annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which Is not 

considered to be of particular relevance 
"E B earner document but published on or after the international 

filing date 

V document which may throw doubts on priority daim(s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

*0* document referring to an oral disclosure, use, exhibition or 
other means 

■P* document published prior to the international filing date but 
later than the priority date claimed 



T later document published after the International filing date 
or priority date and not In conflict with the application but 
cited to understand the principle or theory undertying the 
invention 

'X' document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document Is taken alone 

*Y" document of particular relevance; the claimed Invention 
cannot be considered to Involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

'&■ document member of the same patent family 



Date of the actual completion of the international search 



14 February 2002 



Date of mailing of the international search report 



21/02/2002 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswlik 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax (+31-70) 340-3016 



Authorized officer 



Heck, G 



Foim PCTrtSA/21 0 (second shoet) (July 199S) 



